General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 








A: Technical Mernoranduni 66365 






► Ti 

jl 


■"S', 






■••• ). ■ 




N • 


• m'r. 


* 

Tt-; 


Rocket Ozone Sounding Network Data ^ 


Quarterly Report 


\ 


• ‘ *‘‘£1 


U. Wright, A. J. Krueger and G. M. Foster 







07.-: U 


(VASA-T«»-693e'i) ROCKfT OZCNT: SOUNDING *179-13608 

NETWORK DATA Cuacterly Recoct, Coc. 1976 - 
Fcl;. 1977 (NASA) 40 p HC AOV*F '<51 

CSCL 04A Unclas 


G3/46 40349 





December 1978^ 



I 


rVIASA 


National Aeronautics and 
Space Administration 



MWkHM Right Canter a 

VMOfX Island. Virginia 23337 
AC 634 824 3411 q 


M C- 











• « 



PREFACE 


The objectives of the rocket ozone program are to: (1) determine seasonal and annual 

variations of ozone, above balloon altituaes, for use In atmospheric modeling; (2) provide 
cal Ibratlon/val Idatlon data for satellite experiments; and (3) measure ozone changes 
associated with specific energy or momentum Inputs to the atmosphere In conjunction with 
other experimenters on an expeditionary basis. 

The launch vehicle conflrruratlon for the rocket ozonesonde Is described as an unstable 
Super Loki with 2-1/8 Inch diameter Dart and 7-1/2 foot starute. The combination of 
standard components provide the rocket ozonesonde with a nominal apogee of 70 km and the 
ability to measure ozone profiles to as high as 67 km. 

The Super LokI booster burns for 1.L> seconds; at wlilch time It separates by drag from the 
Dart which continues In Its ballistic trajectory to apogee. At the time of booster burn 
out, the Super Loki vehicle (both Dart and booster) typically reaches 1.52 km and has a 
velocity of 1628 m/sec. The booster becomes completely unstable at drag separation and 
has an Impact dispersion which. In some situations. Is Inappropriately large. In those 
situations where less Impact dispersion Is dictated, such as the standard requirement 
of water If.^act at Wallops Flight Center, and better control of Impact, such as the 
restricted impact zone at Antigua, West Indies, 3.4 kg additional weight Is added at the 
booster head cap. The result Is the stable Super Loki which meets the requirements but 
lessens the rocket ozone apogee to approximately 58 km. The compromised performance 
proporti nately reduces the upper altitude limit of the rocket ozone profiles. Therefore, 
the unstable Super Loki Is used wherever possible. 

The ozone rocket activities described in this report are a part of a cooperative effort 
between the Goddard Space Flight Center and Wallops Flight Center In support of Environ- 
mental Quality and Weather and Climate Program Discipline Objectives (Office of Applica- 
tions). The efforts to date will form a strong data and operational planning base for 
correlative sup,jort for remote sensors to be flown in the near future on Nimbus-G and the 
AEM/SAGE satellite platforms. It Is anticipated that the program will continue Into the 
1980's in support of Shuttle launched atmospheric research and monitcring satellites and 
sensor systems, and In the pursuit of unique research objectives not possible to achieve 
from satellite systems alone. 
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Oudrtfily reports are puhHsheil to provUlo fHijht operations and reduced data records for 
the scienttftc comnunttv. formal scientific reports will In* published at less froiiuent 
Intervals. 
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ROlKrT O/ONI SmiNniNfi NFTWORK OATA QIIARTFRIV RETORT 
n. U. Wriqht, A. vl. KrueijiM*. .iml G. M. Foster 
INIROmiCTlON 

Rocket orone fliqhts are scheiluleii for local apparent noon plus or minus one hour on 
World Oays (Oecemher 72 , 1*176, January 1*1 and February 16. 1*177) according to the 
Internal ional ik'ophysical Calendar. Back-up flights are scheduled for the same time 
l>eriod the folli>wing day or priority days the following week. Ouring the period IVct*mher 
1*176 through February 1*177. eight (8) rocket oronesondes were expended: two (?) provided 

calibration/validation data for the Backscatter Ultraviolet (BUV) instruwnts on 
Atnx^spheric Fxplop'r 6 and Nimbus 4 satellites, and six (6) were norn!l Network World I\iv 
lauiiches--f <ve (5) from Wallops Flight Cente»' and one (1) from the Churchill Research 
Range. Of the six Network/World Pay launches, four (4) were successful. In addition, 
two (?) test flights were launched for the purpose of conCirming starute decelerator 
survivability due to added weight. The additional weight is a result of replacing Ag 
cells with Ni Cd batteries as a ^ower source. The test flight results are discussed in 
the appendix. 

This guarterly report contains discussions and tabulation sheets and plots for each 
nvket o;one flight plus all asswiated support d.ita presented in seguence according to 
flight number. A chronological ly ordered Flight Pata Log Sunutviry. which identifies the 
flights, as well as all associated support data that are discussed and/or used in 
reducing the flight data for this reporting period, is presented in Table 1. The dis- 
cussions include a flight synopsis and the results of the data reduction processes. The 
synopsis gives a brief picture of the flight and its quality, as well as the atmospheric 
and dynamics environnn’nt encountered by the payload. The discussion of results presents 
a tabulation of the Solar Flux Values/Filter f haracterist ics where: 

Sj is the filter l.P. (i 0. 1. ?, J) 

\ is center of wavelength for the corresponding filter. 

\\ is the full width at half the peak transmission (FWIIM). 

TM (volts) is the average signal level detemined shortly after the starute stabilised. 
A simplified version of the eguation which forms the basis for the data reduction is 

-[ 1 (x )u(h) ♦ e(\ )m(h) ] 

!(' ,h) • l(' .*) exp 0) 
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TABLE l.-ELIGHT/nATA LOG SUMMARY 


riiqht 

No. 

T-0 (Z) 


Hate 

Ramie 
Fllqht No. 

Remarks 

ANTIGUA 

17.12*N 

61.78/V 

1 




1035 


12/ 4/76 


RS 

141 

1253 


12/ 4/76 

TAl-8410 

ATMOS EXP-5 


1405 


12/ 4/76 

2028 

ns* 

142 

1410 


12/ 6/76 

TAl-8411 

NlMIUIS-4/MODiriED INSTRUMINi 


1800 


12/ 6/76 

3955 

ns 

wrc 


75^48-K 




1918 


12/13/76 

Tl-tl412 

STARIITE TEST 


2017 


12/13/76 

Tl-8413 

STARUTE TEST 


1515 


12/22/76 

Tl-8589 

ns 


1528/1727/1927 

12/22/76 


nOBSON 

14.1 

1604 


12/22/76 

Tl-8408 

WORLn BAY 


2038 


12/22/76 


RS/ECC- 


1357 


1/19/77 


RS/ECC 


1512/1722 

/1 902 

1/19/77 


nOBSON 


1536 


1/19/77 

T 1-8668 

ns 

144 

17.30 


1/19/77 

Tl-8414 

WORin BAY 


1400 


2/16/77 


RS/ECC 


1514/1711/1937 

2/16/77 


nOBSON 


1546 


2/16/77 

T 1-8691 

ns 

145 

1732 


2/16/77 

Tl-8415 

WORLB llAY/TM FAILURE 

147 

1813 


2/16/77 

Tl-8418 

WORLB BAY/SYSTEM ANOMAl Y - 






NO BATA 


1350 


2/23/77 


RS/ECC 


1451/1639/1925 

2/23/77 


IXIBSON 


1600 


2/23/77 

T 1-8648 

ns 

148 

1700 


2/2.3/77 

Tl-8417 

WORi n IVIY ♦ 7 BAYS 

CRR 

58.75"N 

94.07"W 




146 

1807 


2/16/77 

Tin -8708 

WORLB BAY 


— 


2/16/77 


BS/SYSTEM ANOMAl Y - NO BAIA 


1700 


2/16/77 


RS/MAST ’ 


— 


2/16/77 


BOBSIYN 


^nS indicates a Super Loki Hatasotide was used to collect the standard thej'nwdynamic data. 
2 

RS/ECC indicates a radiosonde balloon plus electrocht»niical concentration cell was used 
to collect lower altitude ozone profile data and "tie-in" pressure reference. 

^RS/MAST is an instrument used by Canada for the same purposes as the RS/ECC. 
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whiM-i* l(v,h< Is tlw sol.if (ntensUv .«t wavi*Ii*mith » ami lioloht h 

l(v,-) Is tlH* «*\tratortvst»*lal solar Intonsltv at wasolomjth \ 

(.i)^ Is tho oftivtlvo oxono absorption » oof f If li*nt at Masoloiuith \ 

u(hl Is tht* slant path o.’ono friwi h to tho top of tho atwsphoro 

t«l\ ' Is tlH* offortlvo Ka\lolt)h soattorlivi cooftlolont at wasolomjth \ 

i»Hh) Is tho slant path air m,iss tivm h to tho top ot tho atmosphoro 

Tho roforoiuo valuos of U\ ,-^1 aro ilorlvotl frivi tho work ot lumkawa ot al' ; t(\' Is basoil 
on tho valuos puMlshoil t>v Uorous , ami Inn ami Tanaka 

Tho Naval Woapons I'ontor, China lako, California, wasuros tho transmission of oavh Mltor, 
as wt*l 1 as tho othor oiwivnonts of tho svst»s'i, oomjHitos tho offo»tivo absorption looffi 
I’lonts, aiul ?vports tho final rosult In tho form of : 

\ (u.ml - A, ♦ *\ u ♦ A u ♦ (b| m ♦ II m 1 
Whiih, tviajso tho braikotoil tomi Is trivial, ro*liK os to: 

» {i(l • A,, ♦ Aj u ♦ A u (,’l 

anil, in a s imi lar mannor, ; 

C ♦ lC|U • C u ♦ [V m ♦ P m ] 

Simo tiu* iMMikotoil loom is ossontiallv ,'oro. It roiliuos to: 

ci(u,ml l\. ^.ll 


P. M. lurukawa, P, 1. Maaoonson aoil M. P. S>harbo?‘i). Civ'tposito, Mioh KosoUition Solar 
Spoi'trum from AUlp to .ipPP A, NCAK Toihnioal Noto No. lobruarv 

V 

‘1. Vuirous. "Contribut ion a I'otuilo osporirvntalo ilo 1 'absorption lio I’o.-ono," Ann. Ptns. 
.‘5 I MS. I' 70‘i. 

■\ . C. Inn anil >. l.,naka. "P;ono Absorption Coof t lo lont s in tho lisiblo ami Pi tr.u loli'i 
ixoiiions", in 0:ono Chomistrv ami Toihnolovjv, Ailvanios in Ou*mistrv Sorios No. .’1 
,'b.l, *\moruan Cliomistrv Soilotv. ~ 



The details of the processes Involved In detemiininq .»(u) and p(u) are to be found in the 
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report by Hills and Flanagan . The appropriate references for the theoretical basis of 

5 6 7 

the rocket o/onc technique are the work of Krueqer et al * ’ . The tabulation values of 
the filter characterist ics listed in the discussion of results are the coefficients 
indicated in equations (2) and (3). 

FOURTH QUARTER OPERATIONS 

Flight No. 141 ( Ant iqua/Attnosphere Explorer 5) 

Synopsis. -Rocket ozone flight No. 141, launched at 1253Z on December 4, 1976, reached 
an apogee of 51.3 kni at T + 110 seconds. The sonde stabilized ty T+132 seconds, approxinvi- 
tely 26 seconds after ejection, and radar acquisition was at T*200 seconds. Flight data 
were recorded for 27 minutes. 

The short term (seconds) noise in the UV signals (Sp, Sj , S , and SO at T*145 seconds 
was approxinwitely 300 millivolts. The longer term (minutes) noise in the data, at approx- 
imately the same timt*, was slightly greater than 400 millivolts. The highest frequency 
component observable on the compensation signal (Channel 3) had a period of one-half 
seconds and is due to light reflected off the front surface of the filters. Longer period 
noise from modulation due to pendulation corresponded to a full angle of six degrees 
early in the flight. Toward the end of the flight, at approximately 15 km (T+47 minutes), 
the pendulation varied from full angles of 4 to 11 degrees. The ext»‘aterrestrial signal 
levels for the UV channels are shown in Table II. The Sj signal exceeded the system 
dynamic range. 

Flight Resu lts. -The Solar Flux Values and Filter Characteristics are presented in 
Table II. The data were reduced on the HP 9D10 and corrections for zero offset were 
applied to S| , S . and S . The offset was 0.01 volts for Sj and 0.02 volts for S and 
S however, no correction for diffuse light has been nwde. In the overlap region for S 
and S, data, there was no stat 1st ica 1 ly significant difference in the ozone densities; 

M. E. Hills and C. A. Flanagan, Calculation of Effective Ozone Absorption Coefficients 
for a Rocketsonde Ozonesonde, NWC TP 5904, Mirch 1977. 

^A. J. Krueger and W. R. McBride. Rocket Ozonesonde (ROCOZ) Design and Developmt»nt , NWC 
TP 4512 (196H). 

^A. J. Krueger. Rocket Measurements of Ozone and Relative Solar Irradiance Profiles. 
Interagency Agreeim’nt DOT-AS-20056 (Final Report) May 1975. 

^A. J. Krueger and R. A. Minzner. A Mid Latitude Mi^del for the 1976 U.S. Standard 
Atmosphere. J. G. R. B1 (1976) 4477. 
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however, S.» densities were 16 percent less than those of Sj in their overlap reqion and 
is somt'what greater than observed in other fliqhts. 


TABLE 11. -SOLAR FLIIK VALUES/FILTER CHARACTERISTICS FOR FLItUiT NO. 141 


TM CHANNIL 
(*/S/\/.\v) 

TM 

(VOLTS) 

K-) 

OZONE PROFILE 
INTERVAL (km) 

•l/Sp/319B.4/38.5 

• • 

• • 

REFERENCE 

•2/S, /2092.7/33.5 

9.10 

58 

20-42 

•4/S.72877.3/33.4 

7.35 

36 

36-48 

•5/S ,/2656.9/105.2 

7.90 

23 

43-50 


POLYNOMI AL CpEJJinENTS. JORD AN 0 


s 

A.' 

A: 

A; 

Co 

So 

0.633 

-0.014 

0.000 

0.927 

S, 

10.451 

-1.874 

0.503 

1.156 

s. 

49.67 

-36.76 

-23.3 

1.5 

s , 

233.4 

-397. 

-66300. 

2.3 







NOTE: V and .ware expressed in A, I(-) is expressed in uW/cm-'/nni. 


The composite results are given in Table 111. The analysis was carried out between 21 to 
4d K.m. RS/ECC or Oobson data were not available for comparison with these results. The 
total o?one amount above 20.5 km was 0.192 atm-cm. This value has a large uncertainty 
due to the very low signal level below 24 km from the 2*593 A filter used in the payload. 
The ratio of this profile to the middle latitude model indicates an excess between 26 and 
39 km, with a peak excess of 44 percent at 30 km. The ozone mixing ratio and partial 
pressure were com»>uted using atmospheric tempe»‘atures and densities from a Datasonde 
launched at 1405Z. 
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TABLE 1 1 1. -COMPOSITE RESULTS 

Fiighi ma Locaiion Antigua Rocha) Total Oxona Atxiva 

hm 

Equala 


ruiA I 4 / 4//6 Fiparimantar A. Kruegor Balloon Raaiduai Oxoria Balow 

km 

Fouala 


nuTTi 12532 Ser.No. Sensor/PCM/Starute 206/760629/512955 joi»iojnn.. 


s^z^I^BETT 

. K9188 5;r.ata Hatght a 4.0 Oobaon Total Oxona a 


. 1.9493 03 

Mliing Partial 4lr 

Ai/Ah Probabia h(h| EOi) Ratio Praaaura Tamp Praaaura 

HI hm atfTxnWhm Error. % alm<m mot/cm* up'vvgm umb 4c mb 

Ratio 

E(b)to 

Wodai 


iHiiiiiiiai 


i »>TinM Min 

mtlliafflKi 

iHMnHa 

liimBa 


KiiiiiaE 
B^SEBr 

rsiH|S!2£=! 

WIN M 

filW 

■■M-a 


i »in:i 

IWJtl 

iBig 


raa 


inn 


faw 


lilliT: 

miMm 


A» Ttmp . pTMSur* Otnsity, Data 8 ourr« 


im 


-58.6 129.2 


’^Used ddtasonde for Antigua AFS, West Indies on 
12/ /6 at 14052. 







































The ozone density profile is illustrated in Fioure 1. The rioan scale hei 9 tit* above 



Fioure 1.- Ozone density profile. 

45 km was 4.8 km; the maximum densUy was 
4.49 X 1(> • cm”* at 21 km. The mixing ratio 
profile (Figure 2) has a relatively broad 
peak, with little apparent structure, of 15.5 
•.gm/gm extending from about 29 to 36 km. The 
highest value is 16.3 at 30 km. The mixinii 
ratio exceeds 10 tiim/tim between 26 and 42.5 
km. The temperature profile from the support 
Oatasonde is shown in Figure 3. 


‘The mean scale height is the altitude 
interval over which the signal is reduced 
by 1 e . 

I i II It n » 

MaMG MID iMIClWCM CM) 

figure 2. -Mixing ratio profile. 
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Figure 3. -Temperature profile from support Datasonde. 

Flight No. 142 (Antigua/Nimbus 4) 

Synopsis . -Rocket o'one flight No. 142, launched at 141 OZ on December 6, 1976, reached 
an apogee of 55.3 km at 108 seconds. Ejection was at 104 seconds. 

The short term (seconds) noise in S and S3 , at about T+180 seconds, was 200 milli- 
volts. S was utilized in noise measurements for instrument evaluation. The long 
term (minutes) UV noise was 300 millivolts. The highest freguency observable on the com- 
pensation signal was the typical one-half second period. Early in flight, modulation due 
to pendulation corresponded to a full angle of about six degrees. Toward the end of 
recorded flight, the pendulation corresponded to full angles between 6 and 17 degrees. 

The payload temperature ranged from 28®C at 47 km to 12*C at 21 km. S; signals exceeded 
the instrument dynamic range until T+5 minutes. 

Flight Results. -The Solar Flux Values and Filter Characteristics are presented in 
Table IV. The flight data have been processed with the HP 9810 without corrections for 
diffuse light. Zero offsets of .025 V for Si and .05 V for S'* and S3 have been sub- 
tracted. No significant disagreement in ozone density exists in the region of redun- 
dant data from S and S3 , but S results are nine percent less than Sj results at 
their overlap altitude interval which is small (2 km) compared with Flight No. 141 
because of increased wavelength difference between the two filters for these channels. 
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TABU IV. -SOLAR FLUX VALUES ^FILTER CMARACTF RISTICS FOR FLlfiHT NO. U: 


TM CHANNFL 
(• S/x/.wl 

TM 

(VOLTS) 

U-) 

OZONE PROFILE 
INTERVAL (Xm) 

•1 'S /.V03.0/ .1.1.4 

N.A. 



•0 S,/.104?.S/ .14.8 

-• 

• • 

00-40 

*4/S;/.'’808.‘>/ 30.0 

b.3 

08 

37-48 

•S S,/.'*b4l..l/ 77.0 

b.7 

13 

40-48 


S 

POlYNOMIAl 

A 

COEFriClENTS FOR « ANP 
A, A; 

c 

0 


0.SO8 

-0.011 

0.000 

0.00? 

S 

S.076 

-0.411 

0.0b4 

1.15b 

S. 

80.03 

-47.04 

4S. 

1.5 

s 

'3 

047.8 

-7S5. 

-Ibl.lOO. 

0.3 


i* 

SOTf: \ jnd a\ avc »»\pr<*ssod in A I(-i is o\prosst\1 in i.K/cm 'nn. 

Tho rM-oOil rosults Arc listed in T.iMe V. No Killoon oronesondo or l^o^son total orone 
datji are available for comparison. The integral orone above 00. S Xm is 0.001 atm-cm. 

This value is determined with less uncertainty than that from Flight No. 141 due to the 
use of a filter optimized for ozone measurement at U'wer altitudes in Channel 0. 

Relative to the Mid-Latitude Ozone ^Xn1el. this profile has an excess between 04 and .t’ Xp’ 
with a maximum excess of 41 percent at .10 Xm. This is similar to the profile from Flight 
No. 141. taXen two days earlier from Antigua. The ozone mixing r.»tios and partial 
pressures are derived fri’im air density data obtained on Pecember 4. 197b. The indicate.1 
temperatures, however, were rvasured on Pecember b, I47b, at IBOO OMT. 
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TABLE V. -COMPOSITE RESULTS 


rxfii. No • 

12/6/76 




f(M«< 1M0M« 4 bo6« 

fBwBW 

W MU yB* OMI6B MKr« 


o^,,„UI02 S#r.No. S»n»or/PfM/St«rut» 2n/760833/51?'»«8 

i.fjsn 

• Won wiig m . ^-O OoMe>>Toi»a 

. _T.«R 0, 


Tol*) 0#on« • 


5vAm 8|ft| f^t 

S %m t m 





0 00076 1 

"TWCOg j 

.661 Id ~i 


i~TO~~ 


6.67 TTI 

11x6 


For temp, used ditasonde on lZ/6/76 at 18003 for Antigut, 
oxTomo etooioto DonoH, Ooto teofco AFS, West Indies. For air pressure and density used 

datasonde on 12/4/76 at 14053 for Antigua, AFS, West 
Indies. 
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I loio'o 4,-0.*i>m> »lonsi(v |»ro*il«*. 

inolci nil", rin* w.is foiiiul .it .’!> km. Ih* ili t ti*n*iu o lu’twi'on thi« .iltitutlcs of ttu* o.'oiu* tiMsim.i 
ohsiTvoil In llltiMIs Ni’. Ml oiul 14.' Is HH»st llkoly iliu* t«» tho I.UiiiT iTrors In MIohl N»*. 
141 il.it.i .It thi'so .il 1 1 1 Util'S , .IS ilistussi'il .ihovo. At .’7 km thr two |»roflli*s .luri'i* within 
thri'i' |>i'it I'lil . At till* hitihrst .iltltiuli’s of flUiht Ni'. 14.’ (.ihovo 4.’ km) tho nn'.in so.ilo 
hi'iiiht Is S.»l km vs. 4.}l km ft»r llliiht No. Ml. 


Ilu* mlsini) r.if io profilo is shown in I iouro S. A r.ithor |*o.ikoil illstrilnit ion is f.nmil with 
.1 iiMsimum tif l/.‘>iiiim ijm ,it .1.1 km. Iho misliiti r.it ios osi ooil lOutim om t'otwoon ;’•» .iiul 4.’.l) 
km. Minor strut luro is prrsont .iht'vo thr m.isimum; ht'wrvrr, sitim'wh.it hiuhrr noisr Irvris 
wrrr prrsrnt in thr tl.it.i .il»o\r .1.1 km. Itir lonjunttiu' Ihit.isoiulr trmprr.iturr protilr is 
slit*wn in I uuirr I*. 


ilitilit Nt». I4.» (W.illops llitjht I’rntrr Worlti l\i\) 

Svni'psis. ttiH'krt o.'onr I I itilit .No. M.t, l.iuni liril ,it li>l'4.' tui Pri mit'or I‘>'c». 

rr.it hi’il .ipt'iirr .it I*l.‘lt srtiniils, llir tiri rlrr.it i*r st .it' 1 1 i.'i'il ,it I*lt'tt srit'iuts, .ippro\im.i- 
trlv h' srtontls .iftrr rjrt t ion. Iririm'tii .inti r.iil.ir tl.it.i wrrr t'hl.iinrtl .iftrr li.’IO 
srti’nils .intI rrt I'ltlrtl until l*.’0 minutrs. 1 hr h.itlrry volt.ior w.'s .it'iutniMl ; r.irlv In 
flitiht it w.is volts t'ut tir.itiu.il I V iiurr.isrtl to .ihout b.S volts .if I*|,’ minutrs. It 
rrm.iinrtl .it tills Irvrl until .i minutr I'rtt'rr hiss tit sitm.il. 




I I ti n a a 

MUMC Uin IMCMIGM CM) 

Floure 5.-Mixinq ratio profile. 


MHUtf 
Ml Ml 

11 % M ilMSIfl 
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Figure 6. -Conjunctive [atasondc temperature profile. 
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Thf ox trjtfrres trial UV sional lovols aro listoil in TM volts in Tahlo VI. Instrumont 


TAIUf VI.-S(HAR flux VAlUf S/F II Tl R CHARAl'TI RIST US f OR flir.IlT DO. M3 


IM niANNll 
(*/S/V/.X\T 

IM 

(VOITS) 

1(.) 

O/ONI PROflll 
INTIRVAI (km) 

• 1/S /31‘>‘)..1/ 3b. 7 

8.b« 

71 

RFflRINCl 

•?/S,/3041.3/ 3b. 0 



?b-40 

»4/S../.'’H?‘l.4/ 3‘M 

6.00 

i 4 

.30-40 

•b/S,/?b67.b/ 01.7 

3.6b 

0 

43-b3 


s 

POl YWfNlAl coin ICIINTS FOR 
A A, 

o ' 

J AN0_0 
A.' 

c 

k' 

S 

xx 

0.6.'’0 

-o.oi: 

0.000 

0.o;’7 


b.360 

-O.ll’O 

0.0b4 

1.1 b6 

S.' 

00. Hi’ 

-47.00 

-b3. 

1 . b6 - 

s, 


-1400. 

-i:oboo. 



NOTl : \ and aro oxprossod in A 1(>* ) is oxprt ssod in jiW 'em '/oni, 

sonsitivity was sat isfacto»\v for atui S . l(io S- sinnals wore initially out ot 
ramio and S , utili.’od do* of tho dynamic ramio. It should ho notod that this was 
tho initial fliuht with a l’S7 nm filtor in St. Tho chaiuio from .'o4 nm improvos o.’ono 
data procision at tho (liotiost altitudos. Iho componsation siunal lovol varied hotwoon 
3 and 4 volts. Iho imnlulation duo to pondulation corrospondod to a total coniiuj anijlo 
of fivo doijroos which ronuinod constant thivuuhout tho flioht. Tho payload tomporaturo 
varied from U.b''C at bb km to a nuisimum of ir.4"C at 31 km. docroasituj to 10./"l’ at .’o 
km. Mmii na t i on of tho flight at i-'b km was dm' to hattory exhaustion. 

i 1 iyht Results. -Iho Solar I lux Values and Miter Character 1st ics are presented in 
Table VI. This fliijht was analyzed usitui the standard HP ‘>U10 pivitram assumiiui only 
direct sunlioht. The offsets for S and S , were tieiilioihle at lat'ue optical depths. In 
the overlap reuion between S and S » ozone data, the differences vary with optiial 
depth. This is nx>st likely due to near band leakage which is not accounted tor in the 
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effective absorption coefficient for the new S 3 filter. The Sj and S ozone 

data coincide only at one helqht level (39 km) where a 4 percent difference was found. 

The merged results are given In Table VII. The ozone densities are less than the Mld- 

TABLE VII. -COMPOSITE RESULTS 


loc»ltOA Itlftnd Tof«i OlOiit AbOv« ftifi 

iiptiwwK. A. Kruv^r Otow »«io» km 

-Zlf _ __ 

OMTTm, IMAlJirJtj., S> ntor/Pgi/ St« nite Z1 3/760644/ 5MB46 ^^ 0 , 0 ^. .jjl 

uct. (41^. .311 • 15Z83 

• ~ lew M« n «l » .IkJS. -- OsMOkTMWOtono .}I2 # 1727J 

. ,LTJ8 . »i .310 • 19Z72 



A«r T*mp OAntity Otta Sou'ca 


Usei1 datisonde for 31-55 l;n on 12/Z2/77 at Wallops Is.. 

VA at 1515Z for Z6-30 km used statistical results for the 
years 1969-1975 Inclusive at Wallops Is.. VA. 
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Latitude Model at all altitudes greater than 26 Mn. The percentage difference Is less 
than 10 percent below 40 km but increases to a maximum of 39 percent at 50 km. The 
integral ozone above 25.5 km is 0.115 atm-cm. Comparative data are available from an ECC 
balloon ozonesonde launched at 2038 GMT and periodic Dobson measurements of total ozone. 

T)ie integral ozone below 25.5 km from the balloonsonde was 0.126 atm-cm which yields a 
combined rocket-balloon total ozone amount of 0.331 atm-cm. Throughout the day very little 
change in total ozone was found with the Dobson spectrophotometer. At 1727 GMT the 
reading was 0.312 atm-cm, approximately 6 percent less than the integral of the profiles. 

The ozone mixing ratios and partial pressures at altitudes above 30 km are derived fnmi 
temperatures and densities observed at 1515Z with a Datasonde. Monthly mean atmospheric 
data were used at lower altitudes. 

The ozone density profile is shown in Figure 7. Because of the early termination of the 

rocket flight, the maximum ozone 
density (at approximately 24 km 
from ECC data) was not determined. 
The mean scale height at the 
higher altitudes was 3.8 km. 

Rather large error bars exist 
at the top of the sounding, 
extending to below 50 km. The 
increased errors below 38 km 
are due to the use of S| data 
at small optical depths. 


The mixing ratio profile (Figure 8) has a maximum of 14.5 ;,gm/gm at 37 km. This profile 
is similar to earlier soundings during the mid-latitude winter season. Compared with 
summer mixing ratio distributions, the peak is about 5 km higher in altitude. Some 
structure is evident near 40 km and below 30 km. The conjunctive balloon ozonesonde pro 
file is also shown. In the overlap between 26 and 30 km, the balloon data are about 10 
percent greater than the rocket data. From the composite profile, the mixing ratios are 
found to exceed 10 uqm/gm between 25 and 43 km. 


[ ‘ 

KIMI i«iMI 


I 

■I 


. . . j 

i«* »• i»* •* •* 

am man Muoaaoi' 

Figure 7. -Ozone density profile. 
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Figure 8. -Mixing ratio profile. 



The conjunctive Datasonde 
temperature profile from the 
1515 GMT Datasonde ascent is 
given in Figure 9. 


UWGINAL page is 

OF po()K yuAury 


Figure 9. -Conjunctive Datasonde temperature profile. 




Flight No. 144 (Wallops Flight Center/World Day) 


Synopsis . -Rocket r* one flight Fo. 144, launched at 1730Z on January 19, 1977, reached 
an apogee of 71.3 km three seconds after ejection, at T+120 seconds. The decelerator 
stabilized at T+156 seconds and data were recorded until T+9 minutes plus 47 seconds. 
Payload operation was abnormal with periodic Inversion of marker pulses and premature loss 
of telemetry. The short term (seconds) noise In the UV signals was Initially 400 milli- 
volts, but decreased to 300 millivolts after a few minutes. The longer term (minutes) 
noise was generally less than 500 millivolts. 

Shortly after stabilization the modulation In the compensation signal due to pendulatlon 
was 3 to 4 volts peak-to-peak which corresponds to a full angle of 10 degrees. Near 36 km 
the signal modulation represented a full angle of 12 degrees. 

After decelerator stabi 1 Izatlon, all UV channels Indicated reasonable signal levels. 

S and S] had values of about 8-1/2 volts. The and S3 signal levels were 5.3 and 
5.8 volts, respectively. 

The telemetry signal was reacquired approximately one minute after the Initial loss of 
signal. During the remaining 2-1/2 minutes before final loss of signal, the payload per- 
formed erratically. The payload temperature at 60 km was about 7®C and Increased to 11®C 
at 37 km. 

Flight Results . -The Solar Flux Values and the Filter Characteristics are presented 
In Table VIII. Flight data were processed on the HP 9810 without corrections for diffuse 
light. The flight was relatively short due to loss of telemetry at 36 km. At that 
altitude, the S signal had not been reduced to zero offset levels and, therefore, 
could not be used for that determination. No offset was observed In the S3 signals, 
and consequently no correction was applied to th.' data. 

The ozone densities computed from S2 and S3 1n the redundant height interval from 44 
to 49 km agree closely with no significant bias. In the small overlap between Sj and 
$2 ozone data (39-41 km), a difference of 22 percent is observed with S giving the 
lower result, as is usual. Part of this difference is likely to be a result of the 
faulty payload operation. Rather large errors are present in the S; data because of 
noise. 
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TAn'.E VI II. -SOLAR FLUX VALUES/FILTER CHARACTERISTICS FOR FLIGHT NO. 144 


TM CHANNEL 
(•/S/V/AX) 

TM 

(VOLTS) 

K-) 

OZONF PROFILE 
INTERVAL (km) 

*1/S /31PP.4/ 33.5 
0 

8.4 

79 

REFERENCE 

•2/S,/3041.1/ 34.9 

8.5 

64 

36-42 

•4/S,/2830.8/ 39.8 

5.3 

22 

38-50 

•5/S,/?578.6/123.5 

5.8 

12 

43-59 


S 

POLYNOMIAL 

A 

0 

COEFFICIENTS 

Ai 

FOR - AND d 
A? 

c 

0 

S 

0 

0.624 

-0.0124 

0.000 

0.927 

Si 

5.368 

-0.428 

0.065 

1.156 

s. 

79.86 

-49.85 

-70. 

1.56 

S 3 

266.247 

-999. 

-70866. 

2.21 


€* 

NOTE: \ and AX are expressed in A 


I(-) is expressed in 


jiW/cnr/nm. 


The merged results are given in Table IX. The analysis has been carried out between 37 
and 60 km although it should be noted that the errors are large (>50'.) above 50 km and 
uncertainty exists below 40 km because of the differences noted above. 


Id 












The ozone density profile Is shown in Figure 10. The mean scale height above 45 km 

is 4.2 km. This profile contains 



lower ozone densities than the 
Mid-Latitude Model at all alti- 
tudes above 38 km. The minimum 
value of the ratio is at 56 km 
where an 18 percent difference 
is found. Considering the large 
errors in the rocket profile at 
this altitude, the difference is 
not significant. However, at 
lower altitudes the errors de- 
crease to about 6 percent, where- 
as the Mid-Latitude Model con- 
tains about 15 percent more 


ozone. Thus the differences are 


Figure 10. -Ozone density profile. significant between 40 and 50 km. 


The mixing ratio profiles from the rocket and 
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balloonsondes are given in Figure 11. No 
data are available between 29 and 37 km so 
that the peak mixing ratio was not deter- 
mined. The composite curve exceeds 10 igm.'gm 
between 23 and 42.5 km. Compared with the 
December profiles, the mixing ratios are 
increased at all balloon altitudes. The 
strongest increase is at altitudes below 20 
km where two- to four-fold changes appear. 

The mixing ratios of 14 ugm/gm just above 
25 km are unusually high for other than mid- 
summer at Wallops Flight Center. Because of 
the steep mixing ratio gradient with height, 
it is apparent that the increases at lower 
altitudes could come from relatively small 
vertical displacements of the air. 


Figure 11. -Mixing ratio profile. 





The total ozone was 0.526 atm-cm, a very large amount which was associated with a stra- 
tospheric wanning which reached its maximum 17 days earlier at polar latitudes. The 
ozone mixing ratios above 40 km do not appear to be perturbed and aj'e quite similar to 
those observed in December. Thus, at the stage of the wanning on January 19, the only 
distinctive ozone changes ai'e at balloon altitudes. 

The ten»peratu»'e profile from the support Datasonde flight at 1730 GMT and conjunctive 
radiosonde at 1355 GMT is attached as Figure 12, The air temperature shows evidence * 

late stages of the wanning event. 
The stratopause temperature is 
10'‘C colder on January 19 than 
it was on December 22, 1976 but 
the lower stratosphere tempera- 
tures are 15'‘C wanner at the 
altitudes where high mixing 
ratios were observed. The 
unusually large total ozone 
amount at the time of the 
soundings can be explained by 
ozone increases between 20 and 
30 km. 



Figure 12. -Conjunctive Datasonde temperature profile. 

Flight No. 145 (Wallops Flight Center/World Day) 

Sy nops is. -Rocket ozone flight No. 145 was launched at 1732 C»MT on February 16, 1977 
and j-eachtsi an apogee of 72.5 km at T+122 seconds. Ejection occurred at T+123 seconds. 
The telemetry signal was nominal until ejection, where the PCM Decode Unit lost lock. No 
data were reco veiled. 

Post Flight Analysis. -The post flight analysis indicated the PCM encoder section of 
the telemetry system iimI functioned at ejection and locked up on the Channel 6 woi*d 
(battery voltage iwnitor). An analysis of the anorwly suggests a broken wire connection 
in the PCM encoder section. 


Flight systi'fi serial numbers: Sensor/PCM/Starute 


207/ 760846/ SI 4639 


f Hijht No. 14^ (Chunhtll Hosoorch Ranoc WoHd Iwy) 

\v*’ 0 { sts.-KiHtkOt o/oru* flight No. 146. Kiunchod at ISO?/ on Fobruary 16. H77. 
roacht'd an .i(H>goo of 77.7 km at sfoonds. Ijootlon ivtu?*rod at T»160. and data 

wi’tv rtsordod until 1HS47. Instrument »771 was oguippt'd with an experimental wide angle 
diffuser pla»e as needed for large solar .’enlth angles at fRR during the winter. 

Ihe UV noise level in S and S , was of the order of 400 millivolts at T*100 seconds. 

OV S and S. we?v out of range until the sonde reached 40 km. The compensation signal 
Initially was between 0 to 1 volt but Increased after T*7?0 seconds to bt*tween 2 and 4 
volts with an occasional deflection to 6 volts. A signal drop-out occurred at T^^’O 
seconds and lasted until T*.T00 seconds. There wt’re as many as seven additional signal 
drop-outs, but of brief duration. l\jrlng the last lf» minutes of flight the rx^dulatlon 
on the comtH’nsat Ion channel increased due to wind shears. Similar mi>dulatlons appear 
in the UV signals. 

[Turing the first seven minutes of flignt. tin' payload temivrature Increased from l.T 
to 18‘’f and rervilned at that level for about three minutes. The terperature. bevond 
that point, decreased gradually until It reached -ti*’C at the end of the flight records. 

Flight Results. -The Solar Mux Values and Filter Characterlst Ics are shown in Table V. 

Might No. 146 Is the first regular rocket oione sounding launched at Churchill Research 
Range. It is particularly Interesting because of this and because only three prior 
direct high altitude o.’one soundings are known to exist at that site. The first, an 
optical o.’onesonde. was launched duly H. N66. and obtained data from dl to S.T km 
(Krueger. 147.11. The second and third flights were specia. photometers launched on 
Novt'fhbt'r 2 and 4. Mpo, to determine solar proton event effects on ojone. and to ootain data 
In the rvsosphere (Weeks. Cuikay. and Corbin. H7;T. 

The o.’one pivfile was deteinined bt*tween 71 and 6.1 km with best accuracy between 22 and 
57 km from tht' HP OHIO data processing used for this flight. The nterged data are given In 
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TABLE X. -SOLAR FLUX VALUES/FILTER CHARACTERISTICS FOR FLIGHT NO. 146 


TM CHANNEL TM I (-) OZONE PROFILE 

(«/S/\/A\) (VOLTS) IN^RVAL (Lm) 


• rSo/31<»9.Q/ 33.7 
•2/Si/3036.7/ 35.1 
•4/5;/2830.4 3*1.8 6.7 

•5/S,/2577.9/l?5.4 6.6 


RFFERFNCE 

21-42 

27 38-42 

13 42-63 


COEFFICIENTS FOR « AN D j- 

5 A^' Aj A» 


Cp 


So 

0.621 

-0. 

Si 

5.663 

-0. 

S’ 

80.11 

-48. 

Si 

266.0 

-901. 


012 

0.000 

0.927 

487 

0.071 

1.156 

58 

-23.7 

1.56 


-63800. 

2.21 


NOTE: 


\ and .\\(FWHMl are expressed In A 


l(-) Is expressed In uW'cn- nm 


Table XI. The averaqe orone densities from the S, and S, filters in the height interval 
from 45 to 53 Lm agree within 4 percent. In the single connon altitude for S and S. 
orone data, the S. result is 7 percent less than the S result. 

The rocket profile had an integrated columnar orone amount of 0.214 atm-cm above 20.5 
km. This with the integrated balloon orone below this level of 0.215 atm-cm yields a 
profile total orone of 0.429 atm-cm. This is within 1 percent of the Pobson measurement 
of 0.426 otm-cm. 

The February orone density profile at Churchill Research Range, illustrated in Figure 13, 
is somewhat mo»*e complex than the February soundings at Wallops Flight Center which tends 











J^KKJi.N.AI, |*A(;k i.s 
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ficuro 13.-Oioru‘ density profiU*. 



r iotn'o 14.-MiNiiu) pT'otilo. 


to hiivo >1 rathiM* constant 
sea It* hohiht abovo 30 km. 
t xc 1 ud i lu] t ho rog i on a tx) vo bb 
km whoro tho orroi i a?’o larqo, 
tho Churchill Rosoarch Kanqo 
070110 profilo has distinctly 
difforont scalo hoi oh is abovo 
and in* low 40 km and a slioht 
hump botwoon 3b and 45 km. 

Tho donsitios aro sio»i Ticant ly 
loss in Fobruary at Churchill 
Rosoarch Ranqo at all alti- 
tudos abovo ?4 km comparod 
with tho lobruary Wallops 
llioht Contor soundinq. Tho 
qroatost difforoncos aro abovo 
bO km, noar 4b km and botwt*on .’’8 and km 
whoro tho Churchill Rosoarch R.inqo donsitios 
aro approxinutoly half of tho Wallops Fliqht 
Contor donsitios. Tho structuro in tho 
Churchill Rosoarch Ranqo profilo is quito 
similar to tho Poci'inbor 1076 soundinq at 
Wallops riiqht Contor. 

Tho 070110 mixinq ratio profilo, Fiquro 14, 
has a wo 11 dofinod iiMxiinum of 13 i;qm/qm (7.8 
Pixn) at .18 km, a coiinxm charactorist ic of 
wintor satollito o 7 ono soundinqs at hiqh 
latitudos, Abovo this maximum, tho miximi 
ratios fall rapidly with altitude, roachinq 
a minimum of 1.3 uom/om (0.8 p|mi) at i»4 km. 
At hiqhor altitudos, tho mixinq ratio 
incroasos to r.8uqm/qm (1.7 ppm) at tho 
63 km top of tho soundinqs. This incroaso 
may only bo apparent duo to tho rapid 
qrowth of errors at those altitudos. 



Below the 38 km mixinq ratio maximum, a broad region of constant mixing ratios near 10 
ug/g (6 ppm) Is found. This region extends from 33 to 22 km, just above the ozone den- 
sity maximum. The Mast balloon or nesonde profile, also shown In this Figure, displays 
excellent agreement In absolute amount with the rocket profile although the structural 
details differ. The Oatasonde temperature profile corresponding to this ozone sounding 
Is not available. 


Flight No. 147 (Wallops Flight Center/World Day) 

S^nojisls. -No data were obtained from Flight No. 147, which was scheduled for launch 
on February 16, 1977 at 1812Z. Prt»iTMture activation of the tall fuse and ^ate Initiation 
of the booster firing circuit, due to a short hold In the count before firing, caused 
early payload ejection at 5b seconds In flight at an altitude of 51,359 meters and subse- 
quent sturute failure. 

^'cations of the countdown procedures were made and the 
conduct of launch operations were reviewed. 

Flight system serial numbers: Sensor/PCM/Starute 218/760841/S14838 

Flight No. 148 (Wallops Flight Center/World Day ♦ 7) 

Synopsis. -Rocket ozone flight No. 148, launched at 1700Z on February 23, 1977, 
reached an apogee of 71.3 km at T+122 seconds. The starute stabilized at T+155 seconds, 
and data were recorded for 50 minutes when the payload was below 15 km. 

The system noise In the UV signals was between 200 and 400 millivolts. S| and S wen 
initially out of range and no ozone data were obtained above 55 km. 

The typical high frequency component of 1/2 second was observable In the compensatu'n 
signal. Early in flight the iTOdulatlon of the compensation channel indicated full angle 
pendulation from 5 to 8 degrees. Below 15 km the pendulation angle varied from 10 to 
degrees. Ihe payload temperature, at 54 km, was 7^C and decreased to -2"C at about ' ' ^ . 

D^is£us^i on of Results. -The Solar Flux Values and Filter Characteristics for flight 
No. 148 are shown in Table XII. The data from this February flight have been processed 
on the HP 9810 without diffuse light corrections. Offset corrections of 0.2V were 
required on S; and S, and 0.1 V was subtracted from Sp data. The individual ozone pro- 
files from S- and S 3 agree within at their overlap from 43 to 46 km. The S and S 
data are common at only one altitude level (37 km), where the S results are 7" higher. 
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TAIUI Xll.-SOIAK Flux VAl UF S/F II TF R OIAKACTF RISTICS FOR FFUJFIT NO. I4« 


TM CHANNFl 
(»/S/v/.\\ T 

TM 

(VOITS) 

I(“) 

OZONF PROF 111 
INTFRVAl (km) 

•l 'Sy31dd.7/ .t3.d 

8.1 

113 

RFFF RF NCF 

•?/S,/.T037.7/ 35.5 



15-.T8 

•4 S ./?H;’0.3/ .Td.5 

8.5 

28 

.lb-47 

*5/S, 72577.7/ l?4. 



42-53 


s 

Aa 

POIYNOMIAI rOFrriCIFNTS FOR - ANP 
A, A. 

Ca 

S, 

0.b22 

-0.012 

0.000 

0.d27 

Si 

5.b07 

-0.482 

0.073 

1.15b 

s . 

80. 7b 

-4b. 87 

4 - • 

1.5 

s, 

2b5.3 

-1018. 

-70000. 

2.3 


0 

NOTF: \ atul w are expresseO In A 1( ) Is cxjnvsseil In i.W 'cm /nm. 


Ihe imM-tieO ilata are iiiven in laFOe XIll for altitudes from lo to t>4 km. Pata from higher 
altitudes are missitui due to saturation of S, signals. Air density data were not 
available for calculation of o/one mixing ratios and partial pressures below tO km. 
Relative to the Mid-latitude Minlel, this sounding has excess o/one below .Id km with a 
nuximum difference of X' peivent at km. Above 3d km, the relative o:one anxnjnt 
giiiiinishes with altitude to a deficit of about I’b percent near 51 km. 

The total o.’one determinod with the Pobson spectrophotoiiH'ter was 0.37? atm-cm. The 
integral o.’one obtained by im'rging the rocket profile with the conjunctive Iff balloon 
sonde profile at ’d.f km is 0.3b0 atm-cm, 3. less than the Pobson total. 



TABLF XI 1 1.. composite results 
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profile* 1< %h**w*i In Moure* IS. This nvulmum ile*nsit> »s S,t**> \ U>' 

nxiloi'ulc*^ iin* .et .*1 km, .t 




m « Mi** 



Moure* lS.-0;OMi* Oe*nsitv pivfili* 



I re*l.etUe*lv loe* .lltltuOe* >*huh 

i Is t\pliMl of Htnte*r souiuiiiuis. 

Ihi* uppe*r toil of the* profile* 

, kies .us unlfoiTilv with he*loht. 

I The* Sk'.lle* he*loht .ItS’^e* the* 4 S 

km le*Se*l is .l.S km. 

Ihe* k orre'spi'inlino iniMno r.etio 
pivflle* is i Must r.ite*kt in 

I Moure* Ih. SkW striu'ture* 

I 

1 .ippe*.irs .et the* nsiMmum whuh 

J. is ke*nte*re*kl iie*.ir . 1.1 km. The* 
struk'ture* is pivl'.lMv klue* tk* 
noise* in the* S. kl.it.i. Ihe* 
iVkjIkVl whe*re* tile* misino r.itlOs 
e*\kes*kl h' kkim kjm e*\te*iik 1 s tfvm 
,'S to 4 .* km. Ihe* iMlloevi soiikle* miMiu) r.it 10 
Ourve* IS ,ilso shk'wn. luVkl Oe*iie*r.el .tore*e*i*vnt 
is fouiiki thivukjhkHit the* ptvfi 1 e*s, ^Mi't U ul.irl v 
t*e*twe'e*n .*0 .eiul .’ 1 * km. Aho\e* ,’t* km the* h.illoon 
misino iMtios .eiv .il'Out U' pe*iYe*nt le*ss th.en 
the* IV. s**t kl.it.i. 

Ihe* te*mpe*r.iture* pivflle*, Mke*n with .i 
IVlt.lSk'iikie* .It l(*i\' Is shown in M.jui-e* 1 ’. 
.■k'li.luUk't lie* l•. 1 ^^ 1 oson,le* te*i’HH*r.iture*s , t.Ue*n 
.It l.TSl' I’l'M .ire* in kjOkSi .ik)ive*fs*iit . 


I’li.'l.N Al, I’.VilK IS 
■‘iHTiJ 1)1 ’.\ I II'Y 


f ikjure* 1«*. Misino r.itio pis'file*. 




f iijuro 1 7. -Con j uni t j VO IVitosoiuli* tonijHMMturo pivftlo. 


SliMHAK) 

IXjriru) this iiua»-tt*r of opi’tMtions, throo tviiuKu’ iiH>nthly o;ono profilos woro nHMSuroil at 
Wallops Miiiht fonti*r, two spoiial sinitulimjs woro takiMi at Antioua, W.I., atul tho Chu»\hill 
(xosoan h Kamio was initlatoil in tvijular iwnthly oporations. Tho Wallops M i'jht CtvitiM- 
fliuhts complotoil tin* first yoar of rouular flights at that sito anil havr iiivon us tho 
first hioh »-osolution vortical viow of soasonal chaiujos in tho uppor lovol o.’ono profilo 
at miii-lat itiulos. Tho Antioua flights woro nooiloil for satollito vorification purposos anil 
incroasos tho total nunihor of succossful souiulinus from that location to olovon. It 
shoulil ho notoil, howovor, that it is still not possihlo to assomhlo a picturo of soasonal 
o»’ono variations at Antioua hocauso thoso soutulinos woro not takon in a rooulai' fashion, 

Tho two Antioua soutulinos covoroil in this roport woro takon two ilays apart , on IVcomhor -1 
anil t', 1‘17 p. Thoso pivfilos aro ouito similar in thoir oonoral charactorist ics. Rolat'u 
to tho Miil-Lat ituilo Minlol, both havo about 10 porcont loss o.’ono abovo 40 km atul a roototi 
of hiohor o;ono concontrat iotts botwoon about L’b anil .10 km. Tho maximum posit ivo ilovialioti 
(40 1 is fouttil at .10 km. Althouoh Wallops flioht Contor o.’ono profilos appoar to h.uo 
thoso samo foaturos ilurino sunim'r ninths, thoy aro not simplo functions of tho nii*an solar 
zonith atuilo. Tho Wallops M iuht Contor sounilituis which corrospotul nx'st closoly to thoso 
IVcombor Ant iiiua profilos woro obtaituul itt M,vv atul Soptombor l‘l7o. On tho othor hanil. tho 
Antioua pi'ofilos aro ouito ilifforont from oouatorial oiotio ilistribut ions. 
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The Wallops Flight Center sounding in December has ozone densities less than the Mid- 
Latitude Model at all altitudes. In January and February, the ozone Increased at alti- 
tudes below 40 km so that the ozone density became larger than the Model densities. The 
low December values are quite similar to those observed In November and represent the 
termination of a strong decreasing trend which was present for altitudes below 36 km 
during the late summer and fall months. It Is because of these decreases that the height 
of the mixing ratio maximum was displaced from 32 km In July to 37 km In November and 
December. At higher altitudes the seasonal changes are relatively small. It Is Imposs- 
ible to locate the height of the mixing ratio maximum In January because of missing data, 
but by February the profile resembled the summer regime with a maximum near 33 km. The 
statistical characteristics of the first year's data from WFC are under review and will 
be published In the open literature. 

The data from the first sounding at Churchill Research Range has been compared with the 
earlier data from Churchill Research Range In Figure 18. The ozone density Is lower at 

all altitudes than was found 
In July 1968. The greatest 
difference was near 50 km 
where the February 1977 densl' 
ties were only 30 percent of 
the July 1968 densities. 

Part of this difference is 
due to seasonal air pressure 
changes. This Is Illustrated 
by a comparison of the mixing 
ratio profiles In Figure 19. 
Although the ozone densities 
are less, the February 1977 
mixing ratios exceed the July 
1968 values between 34 and 
44 km. 

The November 1969 mesospheric 
ozone data are in closer 
agreement with the February 1977 sounding. The November 2 , 1969, densities, taken under 
disturbed conditions, are within 10 percent from 51 to 54 km while the November 4, 1969, 
densities are about 70 percent higher. Neither of the November 1969 profiles show the 
increase in scale height which appears in the Feburary data above 55 km. 
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Figure 18. -Churchill Research Range ozone density profile 
of direct ozone measurements. 
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These Churchill Research Range 
soundings, taken in toto, would 
indicate a much stronger seasonal 
variation of ozone near the strato- 
pause than is found at Wallops Flight 
Center. 


Figure 1 9. -Churchi 1 1 Research Ranoe comparison of ozone 
mixing ratio profiles in summer and winter. 
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APPfNnlX 


Emjinforinii Test of FlUihts 

For rutny years the rocket oione pow»*r packs were ci'mposeil of Ao cells (HR-l's). These 
lH>wt»r packs have excellent pi>wer density, Init »*eiiulre s|>eclal handllmi and do not possess 
an adequate shelf life. Therefore, for netwc'rk oiH’ratlons the latter two considerations, 
as well as cost, dictated that the Aq cells I'e replaced with N1 fd batteries. The new 
powi*r packs weighed 417 gms representing a ?4 fvivent Increase In sonde weight on the 
Marute. The Starute nunufacturer estlnuited that, according to theoretical calculat Ions, 
the added weight would not cause the sta?*ute/suspenslon system or attachments to fail. 

The dec’slon was made to flight test the rocket oconesonde configuration ballasted to 
the 70 percent level beyond what were "to date" standard' In order to confirm the Starute 
survivability. Additional test objectives were I) the duration of Uie useful life of 
the power packs and the voltage history In the flight environment. 

[\jring this quarter two such test flights were launched: 


Test n lijht 1 


IVtte aiHl Tint': 
Vehicle Ni'.: 


Oiv ember 1.1. l‘V6 0 Ml 87 
Tl-841.' 


Vehicle Type: 

Pa V load Type: 
Starute l,o.: 
launchisl at W,illops 


Super LokI (Unstable Poosterl 
Welghteil IHmriy 
S 148S8 

IslaiKl, Virginia, to test Starute survivability. 


Synopsis. -Test Flight 1 was lautKhisl at M187 ainl reached an apogee of b8 km at 
T ♦ir.'* secofxls. fjection ivcurrt\l at T ♦KV stvonds. The Ivrlcontal velocity at e.uvtlor 
W. 1 S 700 mps. The Starute performi\l iHwiinally, Inflating Immediately after ejection ainl 
Wkts tracked for 10 minutes with two pnvislon radars. The test was successful. 


Test 11 lijht 

IVite and Time: 
Vehicle No.: 
Vehicle Type: 
PayUvul Type: 


OtvtTiber l.T. M76 O' .'’0177 
Tl-8413 

Super loki (Unstable I'oosterl 
WeighttHi Oimny 



Starute No.: S 14857 

Launched at Wallops Island, Virginia to test Starute survivability. 


Synopsis. -Test Flight 2 was launched at 2017Z and reached an apogee of 66.4 km at 
T +120 seconds. Ejection occurred at T +119 seconds. The horizontal velocity, at 
ejection, was 195 mps. The Starute performed nominally and became fully Inflated 
Immediately after ejection. Precision radars tracked for 20 minutes. The fall rate was 
normal and the mission was successful. 
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